Recent Advance in Interfacial Assembly Growth of Mesoporous Silica on Magnetite Particles.
Interfacing magnetic particles with ordered mesoporous materials is an effective direction for the development of functional porous composite materials with rationally designed core-shell structure. Due to the combined properties of magnetic nanoparticles and mesoporous silica (high surface area, large pore volume, porosity, and biocompatibility), core-shell magnetic mesoporous silica materials have emerged as a research hotspot and attracted tremendous interests of various disciplines including chemistry, materials, bioengineering, and biomedicine in the past decade. Interfacial assembly methods and strategies enable a rational construction of magnetic mesoporous silica materials with well-defined core-shell structure and precise adjustment of morphology, pore parameters and surface wettability, which can decisively influence the physical and chemical properties, and thus improve their application performances. This minireview aims to summarize the recent progress about core/yolk-shell magnetic mesoporous silica, especially in synthesis methodology and key parameters adjustment including pore size, morphology, and pore orientation control. The synthesis principles and interface assembly mechanisms detailed in this review help to guide researchers to design high-quality core-shell magnetic mesoporous materials with desired physical parameters and properties.